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(54)Titlc: METHOD FOR FORMING FULL-LENGTH cDNA LIBRARY 



(57) Abstract 

A method for forming a cDNA library corresponding to the full-length mRNA which comprises the step of forming RNA-DNA 
complexes through reverse transcription of primers with the use of the mRNA as a template; the step of chemically binding a molecule 
serving as a tag to the diol structure located in the 5'Cap (^G^N) site of the mRNA constituting the RNA-DNA complexes; and the step 
of separating the RNA-DNA complex having the DNA corresponding to the full-length mRNA from among the RNA-DNA complexes 
having the tagging molecule bonded thereto by taking advantage of the function of the tagging molecule. In this method, a full-length cDNA 
library is formed by efficiently labeling the S'Cap site via a protein/enzyme reaction. Thus, a decrease in the efficiency of synthesizing the 
full-length cDNA due to the cleavage of the mRNA can be avoided and, consequently, the full-length cDNA can be synthesized at an 
elevated efficiency. 
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T-.^£niS'L^(-^^ x zJtjMjjfclHjJKLfco C©ffc{$3-70%.x* y 8ml 
<07Ktvi^ft?^2ml ©5MNaCL 1 %GTAB(cetyltrimethylammonium bromide h 4MJ^ 
3^ 50mMTris£r^£/pH7. 0 ©7K/t^l6ml^n^. S C t TRNA £-2fcJft£-tf\ ^ 'J +> 
7^7^ K£8fc(,*fc (CTAB fcfclB) o trc^TSiSTMOOOrpm . 15^IBKa'll4*IC^«** 
RNA £r4ml © 7M ^'T— i>' > —CI (C'/$fi? L fco t Lt2 tfUMcO x. $> J —JV^lBTL 
tz'&^ 7^±H- 1 D#r B ^ a >U 15^^4000rpm ifi'CdaicrfN*. £C 

^M^^r70%^^y-^^^RNA £[§]iKL*:, C*l£f$K7R{;:fg&?U RNA 
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Tris-HCl ( P H8. 3 ) % 75ml! KCK 3iii« MgCl 2 . lOmW DTT\ 52ng/ v 1 BSA . 
RNase A >tt"^- 5 unit ®l£{t-TT$fe¥J^£nr o tz a Xho I CDlSIfti^iJ 
'J 3 7 ? l/** K3 ' 
NMTTTTTTTTTTTTGAGCTCTGAATCAAGAGAGAGAGAGAGAGAGAG5' . 

(N: cb-®^B^ST-t>^J, M: G , A \ C (Dl^n^) 12. 6// 1 *k~f=;4-?- 
[a 32P ] -dGTP (3000Ci/mmol „ lO^Ci/ jt/ 1 . Amersham) ZIIQtL 3 C C i 
DE-SI ^-/°-±ICX^-> hU 0. 5MU >mi- h U (pH7. 0 ) tT3 0 

fcl&WL&M&L* 0. 5M EDTA 8 a«1 > 10X SDS 2 j/l . ^Dfft- tz 
(Proteinase) K 20 f(g ^JD^ 45°C-ei5^^flD^ Lfco "7 jl 7 -;U/? □ a* 
;UA<Cj;£ffi£B > ,x?y-;Uzfc$5^ tfti^RNase 7 U -tc*»iaLT*S7K 
TRNase 7'J-7j<it5) 47 // 1 <czgg?Lfc 0 
KNA ^7r-;Ug>h'>-f->-ft (ID 2 7©) 

RNA O^'tI- — ;USB(ft (Cap titt&<£&&5 ' 3fcJis<h, # 'J A tl©£>£3 ' 3£$s© 

ftlbli, ytf-;U£©ifcffc<fc*ftJctt< k**^ 7 k K-5 7 I- iB^-fkRNA f*®^ 

iS**K^Rrt?"e»fc.n^:8NA-*lfiScDNAat^* 15 jug 6. 6mM g^Sfc^ 
K U ^A«a5tt (pH4,5 ) -Bft<t*li LT»3 tfJRBIe-*- h V 7A£JftHT50*t 1 

T> 5Mti<b^- h 'J /7-Mljul , 10%SDS 0.5^1 > * LTl§l*©-f 77a/ V -;U 
£#0*., 60#fa1*K±l-*ML*:$L 4 T-ei5^l5000rpmit»DLM$-tf^o ft 
»(i70%Ji^ 7-;U-e^fe( v. RNase 7';-7K50^1 (cH^ft?^-J+5c ^©5**4 
JClM@£g£:M> 'J 7 A ( P H6. 1 ) 5 ul > 10%SDS 5 ut 1 , lOmM k^f- 7 k 7 
K (Sigma ft) 150 //l (22-26 «C) Tl£?gJKJfo£ Hi 5 o ft&K, 

5M NaCl f ul \ lMi^B^T- h 'J7Z> (pH6. 1 ) 75 ju 1 > fcctO'2. 5 ftiOx^y 
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RNA-DNA m&&frmi&m2-&2>o i±MWl£7096x-? J —JW 1 EDx M<C80%i* 
1 Islftl \ KNase 1 'J — 7j<70 ^ 1 -So 
RNase- I S^^cDNAO^tR (HI 2 X f -y ^(3)) 

cDNACDf*SA<^w>n^:^o/cniRNA. *5«fcx>'mRNACD3 ' 5^5gtcfiSIS($ n/d > 

RNase I^'^7 7 - (lOOmM Tris-HCl (pH7. 5)> 50m« EDTA . 2M NaOAc) 10 u 
1 x RNase I (RNase One ™:Promega(±) 200unit £flO>LT> 37°CT153>fa^l 
RNA ^-ffcLfco 
7c£&cWti<Ol%M (122 Xf'; "/(2XD) 

7t'y>3- hU:? /?vf * -y * f - X(:icDNArt<2IM$mton&#i- & <D%W± 
■f&tzih, 100 //g c7)g*StRNA (DNase I AHULfct*©) £5mg (500 // 1 ) £D 
v^'^-r-r -y ^ b'— X (magnetic porous glass (MPG) particles coated with 

streptavidin (CPG.NJ) ) icTJDAx 1 ^W^±tZtkM. Ltz'lk, 50mM EDTA . 
2M&CKDmmz-zm^ tZo *lcDt*-X£50mM EDTA x 2M NaCl cD/&?&500 ju 1 4> 
lw«S»U RNase I *aS*JJg*nfccDNA*Jox.^o MUlZT30ftmfiLW-tZ Z t 
T\ -?y.*7--4 v V b'-Xcb^^cDNA^g^^-tf/Cc ^ScDNA^Ji® L -fc tf- 
X'£50mM EDTA x 2M NaCl Ojgtffc-cM Isk 0.4 % SDSx 50^g///l i^StRNATl 
Hk lOraM NaCl x 0. 2mM EDTAx lOmM Tris-HCl (pII7. 5 ) x 20% ? M -tr □ -JlHl 
(Hlx 50/zg/jul g#StRNA7K?g^-ei [Hx RNase H '<?7r- (.20mM 
Tris-HCl (pH7. 5) x lOmM MgCl 2 x 20mM KC1 x 0. ImM EDTAx 0. ImM DTT ) Tl @ 
ft^l^x RNase H '<*7t- 100// 1 fwKSSU RNase H 3 unit^Dx.x 37°C 
T30^%W^L/io ^-^x 10ft SDS 1 //l x 0. 5M EDTA 2 ul ^D^Tx 10#flfl, 
65 f CCBIlU ^0±/S^[£]i|JxL/Co CCDJ:9iCLT[Hli|X^n^l M^ScDNA 
(i 7 * 7 - ;U/ ? a a ATitidi $ X t°- K' < v ?'<CTf&*£l00 p 10 
TtwMi:T^^G25/G100 Sephadex h^77^ -C^Lfco RlStt^Jt-p 

1 #fIcDNA^g>7j- 'J JdGffrflD (B!2 Xf 7 y©) 
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±Se<Zj: »JlsMX3tl*: 1 *IScDNA30 1 (i. 58§SS50//1 tf)JKt&i£ t t J "C\ 200 
mMrt =J OvUS^ MJ^L (pH6. 9 ) s lmM MgCl z > ImM CoCl z , lmM 2-/)lf]-f 
hx.^ J ->i; 100 u M dGTPcD^cOtji. ^ -J-Jl/-r*.* > ? * ls** ! J)l 
h7>X7i7-f (TaKaRati) 32 unit £ffl^-T37 , C-C , 30#fig<E>* 'J =fdGf=ttffl 
RJCtctt^tlfco RJ&,1#TB$iCEDTA£50mMch^& J; ofcflQ*.. — jl<7) 7 x / - A- 

./ ? d u Sfihtfj, ? /" 31 ^ 1 ©iSlfcKJc^? Ltz c 

% 2 ijjcDNA£f& (E12 xf ? 

^ 1 mcDM&mmz i tzm 2 aicDNA©^j5SctiOT© * -5 *> fc« ***§*6o 

^1 ©J&CSfcT?. ^2|fi'<'> 7 7 - (200mM Tris-HCl (pH8. 75) . lOOmM KC1 , 
IOObiM (NH 4 ) z S0^ 20nU MgS0 4 . 1% Triton X-100 „ Ing///1BSA) 3//, % 2 ffi 
|^'^7r- (200mM Tris-HCl (pH9. 2). 600mM KC1 , 20mM MgCl 2 ) 3yUl . 
dCTP. dATP, dTTP. dGTP&* 0. 25mM, ,9 -NADU 6 ul , * 'J r>*dGftUD£ ntzW 1 
|gcDNA31 // 1 s 3S 2 |g 7^ W — T - : 

5 ' GAGAGAGAGAGAGAGAGAGAGCTCACTAGTCCCCCCCCCCC3' (Sac I fcckr/Spe I CDIS 
fiie^J^-st:) 600ng &1m?L. Ex Taq DNA^'J ^ ^ —M CTaKaRa Ex Taq : 
TaKaRafct) 15 unit. Wg&ttDNA Off— *i (Ampligase: Epicentre) 150 unit , 
IifM4RNase H (Hybridase : Epicentre ) 3 unit i:J: -> T3S 2 igcDNA £ 
L/Co 0. 5M EDTA £-1 # 1 C £T\RtfS*#it3-ti\ SgiCMS/^Tt^^^ 

■5> tilfiiz , 10% SDS 1^1. "/'a -f (Proteinase) K 10 /«g <£>#7£T<c 

J^±CD^i*<Cj:Of#t)n^Z:«^ScDNA^^>. A ZPAII (STRATAGENE)^ffl 
l'TH7'7'J-^f; 0 ? d-— Prepackaging lysate(± GIGAPAK Glod 

(STRATAGENE)£ffll>T3t&C«fc!3fTofco 15 fx g OmRNAJ: *? 2. 5 x 10 7 

7-«I^jl^7 r - ->'*»fco 5 >^'A{C t°y ? T -y ^> flT&KJ: <9 , in 
vivo excison ic«fc '9 ^-5 X S d->IC^ L, 5 -f "7* "7 M -Off AcDNAO 

H 1 ^^.RCTFieoft 2 flSrlgsp 8 - 6 0 4 5 9 ^§07ji£ (itj/i) 
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< , 77^7>hf-f X>' 5 0 0 0 &m?LZ>Mffi<D 9 a- >»tf< 2 fSJsUiK 
S l if ATOft : 1 8 1 0 b p 
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H»J 1 £fol1f lcLTf#fcmRNA£-ffll\ 4#®S¥- 8 - 6 0 4 5 9 ^-<D/5i* Offi 

&) J; «9?#yi~*^±ScDNA©-7 ^ U -l:o^T, listed] 1 <hl§J«l<W 

JtTjf AcDN A<DH cf^7#o - 7n ^U^ftWreiM J£ L > Mi L *i 0 * 

±1611 2 JCtjWo f£k ~ *«g^^:gcDNAii JilTO^t- «t *? « I fc„ 
mRNA-cDNA IM-^f^CD 

10//g <DmRNA£&oTSuperscript II (Gibco BRL)©2000unit»;: J; *^ 0. 5mM 
5-methyl-dCTP . lmM dATP. IraM dTTP, ImM dGTPCD#^bT\ 100 ft I '<>y7r 
- C50mH Tris-HCl, 75mM KC1, 3mM MgCl 2 . lOmM DTT) ©4 3 Ti£t2¥Rli5£fTte 
ofio -< "7— t LT> 5 jug ©tJ-'J * K 

3' NMTTTTTTTTTTTTGAGCTCTGAATCAAGAGAGAGAGAGAGAGAGAG5' (N : <£T OU&ifiST 
Pj, M:G £>A ?K ) .^-fflV^o SO&li42°C> 45#HKrl.^ ^TJKJ&ft££50'CT- 
205* * •> a y L TmRNA-cDNA £f& L tto 

±sZKfo'i%., W&t-y- >-?Jl&7\<.±lZ&l ti 0 nl (DO. 5M EDTA , 8 

A«l C05M NaCl R'O'163 n\ CDH 2 0(S^Sfi^200 )in {ite & «fc ? (C) 

1 3 
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f^Ls 100 Ml ©7 x J h >J X&tfJOO //l ©^na+wUA^jsj^inLjto. 

ftttU 2^P B ^K±-e^inL^> 15.000rpm T3 ^it'Cv^l L 7C 0 *ffl£ISfc 
£L/ct£\ %ifct£*'y'<>\ i J\'7&lz.&LtZo 2fcl.*"C\ 100 ul <D 9 a a * )\, J* 
L * U 2 #Rfl#±"ef$iP L fcgU 15, OOOrpm TT3 ^Iffljt'C^IK L tz Q 
7MS £-f&± I fc&v Df «x?^ > "7 L /Co 500 Ml © 100% i > y - 
;l/3rSsflQ I , flK# L . (it 10#ra*±T i ?$in. L fco ft t < t h 10ft 

C©KJC£i£J6S.RjU 20/zl ©RJCifc£&KU ^ntCl ju 1 ©[ a-«P] 
-dGTP(3000Ci/nmoK 10/zCi/ a« 1 ^ Amersham) ^M^CiCckO, 311© 

cdna m&smm&mmLtza rh-sh^l^o^i ©j^wo. 5 ^1 ^de-si . 

s<->°-±iZ*tf y V U pH7. 0 ©0. 5M- 'J >mi- h 'J 0 AT' 3 ETttofclfflfc© 
RNA (Diy^r- Jl^jxL^(D * > ©jgrj; 

mRNA-cDNA *E£#©mRNA© S>3|--;l/g|5ffi; ( 1 ^tiCAP . f&^(±RNA ©3'^) (C 
fni:I< f^>b K-7->" K(Sigma*±) titftRNA {*©^-y-/'J ^^JKJCdT^ 

v 

±8eXgT»t»tlfc47//l OTK*c!Bffl I • fcmRNA-cDNA (1.5ml ©x-y^ 

> K>7@«40 (C N P H4. 5 ©66mMMe^- h ^Aigl3. 3 #1 tKf'bWt LT 
©0. 2M MSOWafoj- h »J 290 1 £8sflD U ig#£&f*©T, * 

fcjc^X, lljul ©5Mt£fb^" h 'J A, 0.5 jul ©1096SDS ^ 6 Ml © -Y V7a 
-JlZfiQ*., 7j<±-c'30^< >^'^K--> 3 >L/cit, 10~20^Pa1itiL«5t8t 

L 7Co £ ©fsKciOmM > t ^ > (long-arm) 7k/£il£(3. 7mg/lml) £11^ L 
+- 

&bft^&Mbtztt:mM3&80% 3-9 J->vm m \ T"#fci\ 7k50/U dig 

ft?£tr/c 0 ^©^?4^pH6. 1 ©1MB1fI£-/- h "J ^A5 /il , 10%SDS 5 jul , 

l 4 
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iomU t K5 v>7k^i50 ^1 &fiaz_tzo &n&fr±-ci mffl-o*-*. 

s<— -> g >Ls 20#IHaM> L . 70% x-9 J- A/T* 2 0& ~> fc 0 H&K&^S^K 
^^cDNAORNase (&fl 

<h'<D«fc -5 teifi*©Bf5rTf k h*» tmikirZ Z tYj^iWlWase ONET™ 
(Promegaft) T«fSZi(Cj:^, i£t£¥lw X - T^CcDNAA<f*ft $ ftttfr 
■o /cmRNA, :fe«fc bRNA©3' ttfc k*** >M£IR *9 flfcl^fco 

(C(±niRNA-cDNA £j&©|i£L RI«Ht£nfcRJfcift20it/l i#-t«c7)80 // 1 

ft$ : —jfeizrf-J\'Ltz'&, 40 v I ©RNase I ^'?7r- 355 /U ©7k, fit 
50unit©RNase I *figr> ■CtS*4£30#te30 , CT?'l' a^- •> a > Lt^ 0 

fB£gcDNA©f£fg 

2. 5mg ©l£§tRNA(DNase I^fuM® L/c) SrflO*., 500 At 1 IClESiEL 1 B#IH*± 
■e-f >+a^-->s >Lfeo RNase I "cMS L fccDNA^±.IE©B'jM;SI£ tlfz t"— 
XmflOX., pH8. 0 ©0. 25M-EDTA> 0. 5M-NaCl ^ttT'-^7 7 -*, i^^wtf/: 

Lf-o X* pH8. 0 0. 5M-EDTA-C- 4 0. 0.4 %SDS *-©*£. 7 

^ UT — -tf'7 U -07)<-c 3 @i^#L/Co 1*14 £100 n 1 ©RNaseH'<-v 7 r -©* 

t 

T37"CT30^^2 unit©RNaseHTM*im. 0. 1%©SDS itttCt-T:^ > + 
-•> 3 >f ^CiicJ;^ b'-X^^^ScDNA^^IL^o T>7c£^RNaseHM^ 
cD^f -X^^gm^V^cDNAfcMLTti, HCpH9. 0 . 65 o C-ri05>^ 
Tris-Formate 'i'^r-O^t'TiW 'J tJDTK^ft?^^ '3 ^ t \Z X <0 Ih|i|X"C£ £o 
\El\\Z£ ntz$t±& 1 ^IIcDNA(i-7 i y o o * T— tii £ tU 

G25/G50 sephadex ^7h?77<- Ctf $ nfc„ RlfSti*^ ^^7?'>3> 

1 ^$ficDNAg>oligo dG fjUIil^ 

±iaiCcfc *?[sli|X£tl/c 1 ^i^cDNAlC oligo dG «rf^flDi"5J&. pH6. 9 © 
200mM-NaCacodylate, lmM MgCl 2 \ ImM CoCl 2 > ImM 2- J J — >K 

1 b 
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100 u MdGTP CO50 ii \ '< »j 7 r -TT37 r 'C305j-p E 332unitcD $ - i -h Jl 4- >- 

.7 ? h7>X7x5 --tf'CTakara fct) l tffco EDTA^it 

¥hWU8cf)*§1Mk\zU 2> & olZlJU*.. y x J—)\,/9 d P*;bAT:'fflttrt£, G25/G100 

g 2 jgcDNA^ 

6 pel 2 -fiM£>vy 7 r - (pH8. 75 £0 200mM Tris-CK lOOmM KC1 , lOOmM 
(NH 4 ) 2 S0 4 . 20mM MgS0 4 , 1% Triton XlOO, lmg/mlBSA) . Z L TZ u 1 cDB 2 
l' { 7 7 - (pH9. 2 © 200mM Tris-CK 600mM KC1 . 20mM MgCl 2 .) £SacI&J: 

(5' GAGAGAGAGAGAGAGAGACAGCTCACTACTCCCCCCCCCCC3' )600ng N 0. 25mM<E>dNTP' S. 
15unit£DExTaq ^ "J 7 ^--tr' (Takaraft) . 150 unit<£>T y~f U //--tf\ 
DNA'J^'— t? (Epicentre*!) . 3 unit£V^ 7' U 1?\ »SM£ RNase H 
(Epicentre feh) ^r^jnx., oligo dG--ri' Jl K3S 1 i^cDNA^-#t:#^§a60 /i 1 

^35°C^-ct^^tca^^T^\ 15^35 C C. &C15^P«T72t:W-^;btr<^ 
-T^Jg^3> ha-;ULKJ££t»"^o T-- 'J >^V{$Sli, 35°CT1 B#f^i 

65^-^30^. §a*4£ i[hH>4-^-->3 y-t h z tizx ^xm.<o'&^i\t^ 

^licDNA^IiliK L /Co f# £ ft/- -^IcDNAtCo 1>T, mffiM 1 i (HjtttK: L T, fit A 
cDNA^iIft^?f"|^L^o 

^«J2 

*H»i]T<i. RNA-DNA 'W7''J K«tiS/><. mRNA£ ? -v ^'OTTlitHi- Sfc 
tttli&Sfc ~J Jr - MmiCDT )\,^ t RtOP$C£ (J 3mRNA©ffc^«r£P£±-C 
^tf)^^ ^±ScDNA©^^^SJ^oCch^T-^^Ci^7r:-r/-c26, .1^ 
T©U-> 1—4 (DA ffiCD^^Xfl^STff^n/cRNA-DNA *t£j$£E£f£T# 

A Hind o 

16 
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cDNA&J&C «fc «9 L /cRNA-DNA v n < ^ ij «, KtlitJC i o TmRNA©{fc^^»r*< 
Pl±$ftTl> Set So 

1] lO^gmRNA — QcDNA^Jc ( [a- 3Z P] dCTPT-JifSO — ©t'^f"> 
[U->2] lOj/gmRNA — @ t"?|-^ Wb-(DcDNA&E$t ( [a- 3Z P] dGTPT^ 
O - > 3 1 5 n gmRNA — GDcDNA^RJc ( [ a - 32 P ] dGTPTMSWft) — ® k"* ^ > 
l>->4) 5/igmRNA — @b'*f- Wb— (DcDNA^Jjfc ( [a- 32 P] dGTp-Cfi 

Q g 1 g|cDNA£j% : [ a - 32 P ] dGTPT}Hf% 
[L]mRNA 10 

8. Aug 

m [i] «h[2] £jjD*.-caM&ioo vi tuz>& 

[2] 5 x ii/ <" 7 7 7 - (GIBCO BRL) 18. 18 u 1 

0. 1M DTT 9. 09 til 

lOmM dNTP mix* 5. 91 // 1 

BSA (2. 5jug///g) 2. 27 ju 1 

[a 32 P] dGTP (10 vCi/ uV 1.0 Ml 

KNase -f >kt^- (25000U/ml) 0. 91 U 1 

Superscript ™II RNase ll-i£$£^B£^ 

1 7 



NSOOCIO: <WO 9B20122A1 J_> 



WO 98/20122 PCT/JP97/03992 

(2001)/ //l) (GIBCO BRL) 10.0 v 1 

U 100 #1 

*5-methyl-dCTP, dATP, dTTP. dGTP, & * IQnMfr Z>f&2> 0 
[1] £-65"C(CT10#RH, J&ggttaL if6.(C7K±{cf»$-a-/co 
^<.>T\ [1] t[2] fcT-- 'J >^fiflE35'C-C , l SNSH > + a^- H Lt^b, 
zE^-t" 5 o ^tftf& 7i7- ? d d * ic J: 3 ffifcfci „ J - A,iti&&&X * 
41 ul RNase 7 'J -©7K<-^?L/c 0 
(2) RNA ^Tt- - b>L± Wb 

(a) 'J*-)V<nmt 

0) ±ira#^n^-^>^;U 47 // 1 

1M NaOAc (pH4. 5.) 3. 3 u 1 

0. 2M NaI0« 1.29/^1 

(2)5M NaCl n 

10%SDS o. 5 vl 

■i VZfa'S / —)l> 61 nl 

2r)]D^U 305^4 tlcfcOTO+a^- Hfct, 15000rpm , 15^H (4 
°C) ^it<CWCTf#^n/;£tI5£-70S; i^y-/U{CT2|pJ l J >XLx 50/il RNase 
7 'J -<D7\«zmML tz 0 

(b) f^WL 

(DIM NaOAc (p!!6. 1) 5 1 

10%SDS 5 ^l 

10ml! fc':**-> t K-7 K (Sigma) 150/z 1 

(2)1M NaOAc ( P H6. 1) 75 ^ 1 

5M NaCl bnl 
9 J - )V ■ 750 v 1 

&1m?l, 7K±{CT1 Bmtim'ik. 15000rpm, 15^^ (4 °C) ifrfrL -/tt£70% 

/-;H:T2@ I J >xLt mfc&llzlOvl RNase 7 U -c07]<{c/gft?L^o 

i 8 
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© 7, \- L>~7 YT If y > b"- X&m I ^7c£fi:cDNAcOffilI 
(a) TE^ftcDNAcDiiJR 



70 /a 



10 x RNase I 



RNase One ™(Promega) (10U///1) 20 nl 



It 



100 // 1 



37°C,15 #|BH >4^K-> 3 >Lfc 0 



(t>) X h U:/ l«T k*i*:>fc*-XJZJ;S3g£&cDNA©J«Si 

(1) Xh^hT f y > t"- X' (UPC) i t*?J-f - WbRNA-DNA 

X h P-T hT b'v >WXm&&l\Mtf7 X (Magnetic porous glass (MPG) ) 



(CPG.NJ) (lmg/ml) 



500 M 1 



t'TT WbRNA-3? 1 flcDNA 



100 Ail 



MT30#IHtt#.Lfco 

(2) MPG CD ^ 

[l]50mM EDTA, 2M NaCl <2>7§fi£T4 IhI 

[2]0. 4% SDS. 50/ig//il »StRNA©i&MiT?l El 

[3]10mM NaCl, 0. 2mM EDTA. 10mM Tris-HCl(pH7. 5). 

20% ^'U-trD-yUTl © 
[4] 50 jug/jt/1 S#-StRNA7j<^-cl [si 

[5] RNase H '<y7r — (20mM Tris-HCl(pH7. 5). lOmM MgCl 2 , 
20mM KCK 0. IraM EDTA, 0. ImM DTT ) Tl HI 

(3) RNase IHcJ: S^^ScDNAOIhWX 

[1] RNase H '<?7t- 100 £t I 

RNase H 3unit 
£&/f»L/cMPG iCflO*.. 37°CT30^->r a mS L .fc„ 
[2] 10% SDS 1//1 
0. 5M EDTA 2ul 

«JD>1. 1053-fa^ 65°CU ±yf ^®i|XL/co 

1 9 
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l>->2 j 

(a.) •J*-j\s<DWtfk 

(DraRNA (10 /zg) 47 ul 

1M NaOAc (pH4. 5) 3. 3 u 1 

0. 2M NaI0 4 1. 29 1 

(2)5M NaCl 11 //I 

lO^SDS 0.5^1 
V ^d/>V -;U 61 (Jtl 

ZtinA., 30^4 "CJCfe^T-r > + h L/c^x 15000rpm> (4 °C) 

(Dm'OlZT'm^ntztiLM&lQ'* J -;U:T 2 0U >XL, 50,ul RNase 7'J 

(b) fTf^Xb 

(DIM NaOAc ( P H6. 1) 5 u 1 

10&SDS 5^1 

lOmM y t K-5 i>* K (Sigma) 150 //l 

(2)1M NaOAc ( P H6. 1) 75 u 1 

5M NaCl 5/il 

750 ul 

^ni, 7K±(CT1 B#r a mB^> 15000rpnu 15#|ffl (4 °C) ifrfrU iM£70$; 
x ^ > -^i:t 2 0 'J > X L^o il^CRNase 7 »J -<7)7.kic/##p L /Co 
© H 1 iicDNAq-^c : Q- "Pj dGTP^Iia 
[1] f;t^ WbnRNA 5//g 
^7 v- 8. Aug 

t 

■Df [1] iC2] £flD;LTfli**100 //l i^£5i 
[2]5 x m— il^ < ^y 7 r - (GIBC0 BRL) 18. IS . u 1 

2 0 

BNSDOCID: <WO 98201 22A1_L> 



WO 98/20122 



PCT/JP97/03992 



0. 1M DTT 



9. 09 u 1 



lOmM dNTP mix* 



5. 91 ii 1 



BSA (2. bug/ fig) 
[a- «p] dGTP (10/izCi/ Ml) 



2. 27 u 1 



1.0 #1 



RNase -f>tt^- (25000U/ml) 



0. 91 it/ 1 



Superscript ™II RNase H-iayg^ 
(gOOU/jzl) (GIBCO BRL) 



mm 



10. 0 jul 



It 



100 jul 



♦5-methyl-dCTP, dATP, dTTP. dGTP, 10mMrt>£>J55c£ o 

en ^65°c(cTio5tr a i> a&settsu m-z>izfr±fc&m£-&tzo 

ft^T% [1] i[2] *T-- V >^SS35°CT1 W>*a^-hLt^^ 

(a) 5££ScDNACDii$R 

Jdl2i:f#^ti/cit >-/;u ioo ^ l 

10 x RNase I '<y7r— 50 Ml 

RNase One ™ (Promega ) (101)/ /zl) 5jk1 

M 345 nl 

It 500 v 1 

30°C,30 #RSW >4-^K-->3 >L/c 0 

(b) X h V -? V T t* v > f - X'iz «fc £5t£ScDNA<7)ff{f3f ' 
(1) XhU7>7 t'y > £*- 7-:" (MPG) £ f^-f- WtRNA-DNA 

X h hTf '*;*>ttf«Btt£JLK# 5 X (Magnetic porous glass (MPG)) 

(CPG.NJ) (lmg/ml) 500 /z 1 

_t!2"d#£:j. :t>7;l/ 500 ^ 1 

[l]50mM EDTA. 2M NaCl ©»tt"T?4 (Hi 

[2] 0.4% SDS, 50//g/jt/l P^tRNAO?g^-ei @ 



2 1 
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[3]10mM NaCU 0. 2mM EDTA. lOmM Tris-HCl (pH7. 5), 



20% 7 'J -bD-^Tl 0 
[4] 50 uz/vl S^StRNA7K^Tl HI 

[5] RNase H '{?77- (20mM Tris-HCl (pH7. 5K lOmM MgCl 2 . 

20mM KCls 0. lmM EDTA, 0. ImM DTT ) Tl 0 
(3)RNase HJCj; £5t:£:ScDNAc7)[pjiK 
[llRNase H '^7r- 100^1 
RNase H 3unit 

[2] .10% SDS IjjI 

0. 5M EDTA 2ul ■ 

&)}UZ-. lOftm. 65°CL ±m&\E)iRltz 0 

i 



0->3) 

(D m 1 HMcDNA cj : [a- 32 P] dGTPTfif3E 

[1] mRNA 5^g 
^5 8. Aug 

m [1] <h[2] ^^JD^T^lOO vl £UZ> 

[2]5xf-iA' 7 7r- (GIBCO BRL) 18.18/^1 
0. 1M DTT 9. 09 fx\ 

lOmM dNTP mix* 5. 91 n 1 

BSA (2. 5//g///g) 2.27 #1 

U-32P] dGTP (lOjtiCi/ nY) 1.0//1 
RNase -f > t b' 5 - (25000U/ml) 0. 91 ^ 1 
Superscript ™II RNase H- 

(2000/ m 1) (GIBCO BRL) 10,0 g 1 

It 100^1 

*5-methyl-dCTP, dATP, dTCT\ dGTP. 10mM;^fi£& 
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[l] ^65 o C(c-ri0^PB^. S*i{C7K±{c^fjij^-tf-/co 

i*^t\ [1] i[2] £T^- 'J >?"iSJ^35°CTl >4^K- b LT>f», 

47//lRNase "7 'J — CD7Ki-/§M Lfc 0 
© RNA ypt--;U(7)b-7ff- Wb 

(a) iy^-)\yCom<l 

CD ±^7im^ntz^->zf;i 47 //i 

1M NaOAc (pH4. 5) 3. 3 # 1 

0. 2M NaI0< 1. 

Bf^r. 7K±(cT45^r«a-r-So 

(2)5M NaCl 11^1 . 

10SSSDS 0. 5 1 

^ V^o/nV 61 ju 1 

^»DX.. 30^534 "ClCfc^TY >*^- h Ltz'&. 15000rpin , 15#RSJ (4 
°C) (DMOlZ'Z:mz>fttz : i-tWi&10% i^y-;UlT2lsl'J >7l, 50^1 RNase 

(b) tfTT^Wt 

(DIM NaOAc (pH6. 1) 5 ml 

1 0?iSDS 5.<il 

lOmM t'Tj-^V t K5 •/ K (Sigma) 150 1 

(2)1M NaOAc (pH6. 1) 75 At 1 

5M NaCl ' 5^1 

JL? y -Jl 750 ju 1 

&1m?L, ?K±<-T1 Kff^Stlf, I5000rpnu 15^Rfl (4 °C) it'll* U iM£70% 

xf;-jU:T 2@U >7.L^o H^&-)lc70jul RNase 7 'J -<£>7KfC/gfi? Ltz a 
@ X f h T If > fc' -X^fflO/-c^j|:ftcDNACDffl 
(a) ^^ScDNAO^tR 

±gSTl# <i > 70 v 1 

* 

2 3 



3NSDOCID: <WO 96201 22A1 J_» 



WO 98/2D122 



PCT/JP97/03992 



10 x RNase I 



10 u 1 



RNase One ™ (Promega) C10U/^1) 20^1 



It 



100 n 1 



37°C, 15 ^fMH > * ^ •> 3 > L /: 0 

(b) X h U'/hTfy > £ - XlZ X 3 3££ScDNA©J£3I 

(1) X h U/hT f 5? > £ - X" (UPC) £ b'^^-XkRNA-DNA 

X h l/^hTfy >SHIft^TLf X (Magnetic porous glass (MPG) ) 



Mtfr?305^ff£L^o 

(2) MPG<£>/jfc-/£ 

[l]50mM EDTA. 2M NaCl CD^T4 0 

[2]0. 4% SDS. 50^g///l I^StRNAcD^Tl [h] 

[3]10mM NaCU 0. 2mM EDTA, lOmM Tris-HCl(pH7. 5). 

20% 7'U -bD-JlTl Is] 
[4J50 /ig/^1 TOtRNA7K^Tl [El 

[5] RNase H a' 7 7 7 - (20mM Tris-IICl(pH7. 5), lOmM MgCl 2 , 
20mM KCK 0. lmM EDTA, 0. ImM DTT ) X'l \b\ 

(3) RNase HCJ:^%^cDNAoD[h1iR 

[1] RNase H '^7 7 - 100 //l 

RNase H 3unit 

L fcMPG teflon ST^TSO^MSL^o 
[2]10Si SDS ljul 
0. 5M EDTA 2ul 
Ztia^ 10£RS, 65^ L ±m^[H]lRL/Co 

«« 

(U->4) 



(CPG.NJ) (1 mg/ml) 



500 /^l 



f'Tl-^y-fbRNA-m lflcDNA 



100 u\ 
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0 RNA 'J-f — JUDtt* Wt 

(a) v^-JKBfttfb 
(DmRNA (5 jug) 47 a< 1 

1M NaOAc (pH4. 5) 3. 3 U 1 

0. 2M NaI0« 1.29^1 

(2)5M NaCl 11 ml 

10%SDS 0. 5 // 1 

^77P^V-/b 61 jtz 1 

£finx_. 30#Fel4 tCfcl^^a^-hU:^ l5000rpnK 15#RS (4 T:) 
(Djt,L^Tl4l ^n*:iM£70% x^7-;H:t2@ l J >7sL 50/zl RNase ~7 'J 

(b) tf*^-v{t 

[1]1M NaOAc (pH6. 1) 5a<1 
10%SDS - 

lOmM \£*=f-y t K7 K (Sigma) 150 n\ 

[2]1M NaOAc (pH6. 1) 75^1 
5M NaCl 5^1 
x ? J — Jl 750 a/ 1 

£flQX.. 7K±t^Tl mmm\k. 15000rpnu 15*^ (4 °C) it4>U i±i&£70S 
s.9 y-;KCT2(HlU >XUo ft^^RNase "7 »J — ©7K(w/gft? LfCo 
® g 1 IficDN A frEfc : [ a - 3 2 Pl dGTPU^ 

[1] f^f-XkmRNA 5 

- 7 r^^- 7 _ 8. 4 Aig 

Dfl [1] t\2\ ^ox.T*moo ,ul 
[2] 5 x ^—$8/ <77r- (GIBCO BRL) 18. 18 ^ 1 
0. 1M DTT 9. 09 Hi 

lOmM dNTP mix* 5. 91 // 1 
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BSA (.2. Sfig/fjtg) 



2. 27 ul 



[a-32P] dGTP (10 uCi/ Ul) 



I. Qui 



RNase 4 >tt7- (25000U/ml) 



0. 91^1 



Superscript ™II RNase H-i*$^ii 



(20007^1) (GIBCO BRL) 



10. 0 ix 1 



100 1 



*5-methyl-dCTP, dATP, dTTP> dGTP, 10nlI*^J5)cSo 

[1] ^65°CCX10^> jfi^(C7K±ic^gjfj$-t±/- 0 

Jfc^-C. Cl] <fc[2] £T^->J >7*j&g£35°CTl #|HH V*^- h tT^b^ 

(g) X I- U -f h T b' v > b"- X£ffl I ) ^TC^RcDNACOffig 

(a) 5c±gcDNA4>SiR 

±$zx~mt>ntz-y->7ji< 100 ^1 

10 x RNase I / < -y "7 r — 50 ^ 1 

RNase One ™ (Promega ) (lOU/jul) 5 Ml 

Dff 345^1 

It 500 ^ 1 

30°C. 30 #JHH >*■ a'*— •> a > L/Co 

* 

(b) X h hTt'y > t'-X'{Ccfc-5^±ficDNAOOT 

(1) X h I/ 1 / hTt'y > b - 7.' (MPG) <h b'* f" W tRNA-DNA 

X h b T b~ ^^SMf^TLWtf 7 X (Magnetic porous glass (MPG)) 
(CPG.NJ) (lmg/ml) 500 /i 1 

±M-zn^fttz-*fyrf)i 500 //l 

^T^O^m^L^c 

(2) MPG<Di5fc# 

[l]50mM EDTA> 2M NaCl IhI 
. [2]0.4% SDS. 50/^/^1 g^tRNAO/gf^Tl IhI 
[3]10mM NaCK 0. 2raM EDTA. lOmM Tris-HCl(pH7. 5). 
20% 7'U -tr □-^Tl 03 
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[4] 50 hr/vI i£StRNA7K^tf£T'l Is! 

[5]RNase H '<v7r- (20mM Tris-HCl (pH7. 5) , lOraH MgCl z > 

20mM KCK 0. ImM EDTA. 0. lmU DTT ) t?l 0 
(3)RNase H(Cfc S^^ficDNA<D|sliR 
[i]RNase H '<y 7 r— 100 nl 

RNase H 3unit 
^y^L ^MPG (C^JD^.. 37 o CT30.^r B m^L^c 

[2] 10% SDS 

0. 5M EDTA 2 ^ 1 

^D^, 10#EU 65°CL ^yf^lHlJRo 
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■RNA£§H!£U ^7 9 j£$k¥«-«J:0 RNA-DNA hTM. 

RNA-DNA m&^ffMLTOSniRNAtf>5*Cap (™ e G ppp N)+l-^ h <w#.?jE-r £ 

*-;l4ij£tC> ^ y fief*. Z>ft=£Zitm%&£ -tirSXfl, SO' 

* y ^'^^^L^RNA-DNA *g£-f$<DI*k mRNA^i^-^fft-TSDNA £W 
li" 3 RNA-DNA ^ ^•y^OTcor^^iJfflL-r^l-r-E.X^ 

2 . 7-5 -7-ri<oiigo dT-e&£tipKii i {cietfeco^o 

3 . mRNACD5' Cap h \Z.W&$ £ 'Hiit^i® 3 O JRgf* h U ^Afl 

f > t K 7 if -f K ) 6 3 If^JS 3 ia«c©^/io 

5. 1 *ISRNA ^ttHTf-TSRNA #PS$3tT? ^^^^^ L RNA-DNA *t£ 
{t&ffiitLT. mRNAO^&C^L^^DNA £W^"S4ft£#© 1 #g|RNA SB* 
■ttlWf L T: ^ * -y rftttW* L x ftO T\ ? y SmRNA 

©5c£fic*t£-a- sdna &tt&#£#i§i-r stf3}tJi i i2«£<d#&o 

6 . y r^^/><BRNA©5' Cap If -f h f c#7£^- 2>'S*-~ t IS&pJfigttB 
H^S^W-r 5 tf* f) % Hfflfi#±«wffif# L/:7t'y>i N RNA-DNA 

6 * -y ?'5f T ch L Tft S b"* f - i OtS^tt«r|iJffl L t, mRNA©5t 
^IC^JEE-rSDNA £W^S»£#£#ite*5»3fcig 1 2 KSBIRO^&o 

7 . * -y rt<mRNAtf>5' Cap If < h 5^- /Uttit t aiWi'g 

mmtm-t & y t* o , a*Bia{*±»-s^ l t** f- > t , rna-dna 

±ft(C^C^-^DNA ^^-g'-S?l^^^t-rSfS5j<Jj 1 2 (CSMKO^fto 

8. mRNA©^S{w^-t-ScDNA©^-("7'5 'J-^MtS/j^T^-pT, 
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ms&mmtL. i ^ -f -7 - «t 9 -t <o rna-dna i^ft^Mtaii. 

KNA-DNA ti^#£^j£LTOSBRNAtf>5*Cap ( 7Me G PPP N)1M h (w#SE^€. ^ 
t -* LfcRNA-DNA 1*«WNA *«Wr*-*RNA 

ta(*± I = L T t* it > £ £r $ H±- X5t Sti" § Xfl. 

9. ■RNAO^^Stc*H£?-rScDNA^5>f U -^fW^tSt^^T, 
■■RNA*»S»i L, ^7^v-if) ifite^Pjt 0 RNA-DNA ll^^ff^t SXfl, 
RNA-DNA LT^SnRNAOff Cap ( 7Me G PPP JO IK M:?ffit«^ 

7k *^>^«rfe^LfcRNA-DNA'«[^(*:*. 1 «RNA «r«J»rrSRHA 
jR-pflftLT, mRNAO^^tC^L^ODNA 1 *»WNA SK£ 

Jfi&± i c |a*# L tz t* f - > <b *g^r £ -tb T itHIt- o Xfl . 

1 0 7 7 -T -7 -/j<oligo dTC* &f»*lJi 8 * 14 9 tc82«l©^o 

ii. i #^rna £WrT srna ut —tf I 5fS# T I 

5 „ 8 — 1 0 CO I *-ft\.fr 1 II{ClEife©:fr&o 

1 2. 5->^^n^n.RNAO^S^«^i^DNA *W+S«£f**^ 1 *tt^ 

0^^7iW'J*Z7r ^r— tf.*JRJCS*5CtlCJ:»3Cap ^ b * 0 * 
.,^f£«M^C£(Cct«9> l*«*^»cWIA4r|5|C-i-S»#Jll 2 15*© 



1 #SB££ScDN.A©IeHK£:. »«$*l^BRNA©^fetw*t^i-SDNA * 
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ftStl^fti:, DNA-RNA /N-T-^'J -j K©RNA fi8*ttJ»f^"S3ft, RNase £f£ffl$ 
•t± -5 C <t (C J; 0 ff "5 3#3ft is 1 2 f g*UWi£o 

1 5. DNA-RNA -v KORNA ^Wr^ & RNase ri<RNase H T<fe£f#3< 

ill 4 85tt©^gfeo 

#11 i~i5 ©^-rn^ 1 3S(cg5«c©^Fzfeo 

17. 1 ©cDNA!I©3' JffitzRNA £ tzltWh (Dif U -f Y— •> 3 > I 

Tf# £ttfccDNA«£»£! £ L , 7 -f Y— •> 3 > L tz* M if -7 -©*0ti^:t U 

M^t? 1 ©cDNAti©3" j!Blz»t?yG , tf'JC . tfMA , XlitfUT fcttflnL 
ficDNA§Ji2»^M£ U ^^Cffli^t'JiC „ t 'J d'G n ?f- U if T » Xtt 
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full length cDNA CD Preparation of I st strand cDN A synthesis 





1 

5Me c 


I 

5Me c 


1 

5Me c 


I 

5Me c 





AAA A A A 



OA 



5Me c 5Me c 5Me c 



A A A AAA 



TTT e^ccr c 




OA 



site 



© Biotinylaion of diol groups 



full length cDNA 
Biotin^> CAP 




partial cDNA 
Biotin>> CAP 





full length cDNA 
BiotiruP* CAP 



© RNase ONE digestion 




partial cDNA 




iotirL^ CAP 



T 1 ~ 

5Me c 5Me c 5Me c 



magnetic 
beads 




AAA^AA^' 




t 1 1 r- 

5Me c 5Me c 5Me c 5Me c 



- TTTTG/v 




T 1 1" 

5Me c 5Me c 5Me c 




A A A A A A ^Bioti 
TTT^O Ao 



sate 



I I 1 I 

5Me c 5Me c 5Me c 5Me c 



- AAAAj 



Xhol 



«ite 



TTTTG ^c Tc 



OA 



A A A Ap-Xholsfo p 
TTTTG^ Gcr 




(3) Capture of full length cDN A 



CAP 



avidin 




A A A A 



5Me c 5Me c 5Me c 5Me c 



full length cDNA 
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magnetic 
beads 




® Capture of full length cDNA 

Biotin J>Cap ■ 



avidin 



T 

5Me, 



T 



! 



r 



5Me, 



full length cDNA 



5Me c 5Me c 




(D RNaseH digestion (removal from beads) 





i 

5Me 



T 



TIT 



C 5M6 C 




(D G tail addition by terminal deoxynucleotidyi transferase 

G G G G 





i 

5Me, 



I 

5Me, 



T 



I 



T T 



5M« C 5Me c 




® oligo C primed second synthesis 



«, CCCC 
0 

GGGG 




5Me, 



T 

5He, 



I 

5Me 



C 5M8 C 



A A A A 

TTTT.o^O ° 



,0 
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4.3k 
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